. The initial setup of the 1-D simulation of the gas shock impacting on the gas-water interface, taken after [1].
pages 1 -8 Table S1 . The impinging of the gas shock on the gas-water interface, the refraction of shock occurs, leading to a 12 transmitted shock in the water as well as a reflected shock in the gas. In Figs. S2(a) and (b), it was seen 13 that at this time point, the reflected shock wave on the gas side has moved to the location x = 0.12, and 14 the transmitted underwater shock is located at x = 0.76. Figure S2 (b) also shows that due to the shock 15 refraction at the interface, both of the pressure of the gas and the water have increased significantly, 16 reaching a value of 7508, which is about 7.5 times of the incident shock pressure. Moreover, due to 17 the compression of the transmitted shock wave, the density of the aqueous medium also increases high-pressure gas bubbles was also performed to verify the correctness of the present 3-D model.
26
The configuration of the simulation scenario is displayed in Fig. S3 . The non-dimensional size of highly-pressurized bubbles with a radius of 0.3 are submerged in a water environment, and the centers 29 of these two bubbles are located in the positions of (1.4, 2.0) and (2.6, 2.0).
30
The initial values of the parameters for gas and water are listed in Tab. S2, in which the pressure 31 ratio of gas and water is 1000:1. Besides, the high-pressure gas bubbles and the water medium are 
Comparison with a Finer Mesh Size Simulation

45
In this section, we show the results of the bullet-like shaped bubble simulation (Scenario 4) with It is not surprising to find that the finer-mesh simulation captures more details of the flow field 48 (see Fig. S5 ). Besides, it is also found in Fig. S6 that in the 81 × 81 × 81 computation, a higher peak 49 value of pressure is recorded at the lateral boundary. It is because that in the finer-mesh computation, 50 the numerical diffusion is weaker due to the smaller grid space than that in the coarse-mesh simulation.
51
As a result, the sudden jump of the pressure can be kept, while this sharp increase of pressure is 
Asymmetry of the Computational Results
59
We show the pressure distribution along the x direction (when y = 0 and z = 0) at different time
60
( Fig. S7) as well as the time-dependent curves at the left and right boundaries (Fig. S8) , to see the 61 difference of pressure in opposite directions. We take the spherical bubble case for example. From the comparisons shown above, we can see that this asymmetry affects mostly the 63 low-pressure regions of the computational domain (see Fig. S7 ). In contrast to that, the propagating 
